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BASIC SCIENTIFIC SUBROUTINES, VOLUME II 


INTRODUCTION 


In the May 1981 issue of BYTE Magazine, a new text was introduced: BASIC 
Scientific Subroutines, Volume II by F.R. Ruckdeschel (published by 
Byte/McGraw-Hill). That text is the second in a series of books which 
provides BASIC-speaking machines with a general subroutine-oriented 
library for engineering and statistical analysis. 


As a cooperative effort, DYNACOMP has been chosen as the sole distributor 
of this library in machine-readable form. The formats include cassette, 
diskette, and disk. The machines/media supported are North Star BASIC, 5%" 
CP/M Microsoft BASIC, Apple (Applesoft), PET/CBM, and  TRS-80 
(Models I/III, Level II BASIC). See Table I. 


Because of the length of this library (greater than 120 kilobytes), it has 
been broken up into eight separate and independent parts. The author has 
additional ly provided a menu program for each part to serve as a demonstra- 
tor. This menu program has been combined with the demonstration programs 
and subroutines for each part such that only one large and complete program 
need be loaded in order to exercise all the subroutines pertaining to a 
particular chapter. 


The division was made by chapter. Each chapter is distributed separately. 


The purpose of this short documentation package is to introduce you to the 
operation of the menu programs. The subroutines thenselves are extensively 
documented in the text mentioned above. This text is available through 


Byte Publications, McGraw-Hill, DYNACOMP, or your local computer or book 
store. 


AVAILABILITY OF BASIC SCIENTIFIC SUBROUTINES, VOLUME II 


North Star Diskette: Single Density; Double Density Compatible. 
Microsoft BASIC: 8" CP/M Disk; Single Density; IBM 3740 Format. 
54" CP/M Diskette; Single Density; North Star 
Format. 
Apple: Applesoft; Cassette, Diskette (3.2 DOS). 
PET/CBM: Cassette, Diskette (2040 Compatible). 


TRS-80 Level II BASIC: Cassette (Model I; Model III Compatible); Diskette 
(Model I). Diskette supplied without DOS/BASIC. 


CHANGES 


The demonstration programs and subroutines have been altered only where 
necessary to be compatible with the host computer. There are fundamental ly 


KXXK AENU FOR CHAPTER ITT xxx 


SERIES AFFROXIMATION TECHNIQUES 
CHOLCES $ 


(1) BESSEL SERTES EVALUATION (SMALL X) 
(2) RESSEL SERIES COEFFICIENTS 
(2) BESSEL SERIES EVALUATION (LARGE X) 
(Ad) LNCX!) CLARGE X) 
(9) CHI-SQUARE FROR. DENSITY FUNCTION 
FOR LARGE X 
(6) CHI-SQUARE CUM. DIST. FUNCTION 
FOR LARGE X 
(7) ERROR FUNCTION (LARGE X) 
(8) CHE BYSCHEY FOLYNOMIAL COEFFICIENTS 


CONTINUES 7? 


(9) FOLYNOMTAL ECONOMIZATION 

(10) FOLYNOMIAL REVERSION 

(11) FOLYNOMIAL TNVERSTON 

C12) FOL YNOMTAL SHIFTING 

(13) INVERSE NORMAL COF 

(14) SINE BY REFEATED FRODUCTS (FOOR) 
(15) COMPLEX SERTES 

WHAT 7S YOUR CHOICE: 7? 

Food 


*KXXX MENU FOR CHAPTER ITT «xxx 


PUNCTNAL APPROXIMATION BY ITERATION 
ANI RECURSTON 


CHOICES $ 


(1) N-TH INTEGER ROOT ¢(X7™1/N) 
(2) N-TH XOOT (GENERAL XN) 
(3? TANGENT BY NEWTON ITERATION 
(4) ARCTANGENT BY GAUSS RECURSTON 
72 ARCSINE BY GAUSS RECURSION 
(6) ELLIPTIC INTEGRALS BY RECURSION 
(7) LNCX) BY RECURSTON 
(8) BESSEL FUNCTIONS BY RECESSIVE 
RECURS TON 7 
CF) LEGENDIRE FOLYNOMIAL COEFFICIENTS 
(10+ LAGUERRE FOLYNOMIAL COEFFICIENTS 
WHAT IS YOUR CHOICE: ? 2 


SAMPLE PRINTOUTS OF THE MENUS FOR BASIC SCIENTIFIC SUBROUTINES, VOLUME 11 


Note: The demonstration programs and subroutines for chapters | and 
8 are very long and the Introduction to the menu has been 
removed in some cases (e.g., TRS-80 cassette versions). 


BASIC SCIENTIFIC SUBROUTINES 
| VOLUME 2 
CHAPTER I 


SOFTWARE COFYRIGHTED 1980 BY 
F. RUCKIESCHEL 


DISTRIBUTED EXCLUSIVELY BY 
DYNACOMP, INC. 


THIS SOFTWARE FACKAGE CONTAINS THE 
FROGRAMS FRESENTED IN CHAFTER I 

OF BASIC SCIENTIFIC SUBROUTINES,» 
VOLUME 2. THE ROUTINES ARE FRESENTED 
ALMOST EXACTLY AS THEY AFFEAR IN THAT 
TEXT. CHANGES HAVE BEEN MADE ONLY 
WHERE REQUIRED BY THE BASIC DIALECT 
OR MACHINE BEING USED. 


CONTINUES ? Y 


IN THE TEXT EACH OF THE SUBROUTINES IS 
DEMONSTRATED BY A SIMPLE CALLING 
FROGRAM. THESE SAME FROGRAMS ARE 
PRESENTED HERE ANI ARE ACCESSED BY 

A SIMFLE MENU 


KKKK MENU FOR CHAFTER I &xkxkx 


LEAST SQUARES APFROXIMATION 
CHOICES: 


(1) LINEAR LEAST SQUARES 

(2) PARABOLIC LEAST SQUARES 

(3) N-TH ORDER LEAST SQUARES (MATRIX) 

(4) MULTIDIMENSIONAL NONLINEAR REGRESSION 

(5S) FOLYNOMIAL REGRESSION (FORSYTHE) 

(4) MULTIDIMENSIONAL NONLINEAR LEAST 
SQUARES BY ITERATION 

(7) FARAMETRIC LEAST SQUARES (CFARAFIT) 

(8) CHI-SQUARE CUM. DIST. FUNCTION 

WHei FS YOURE CHULPES ? 4 


two general dialects to be considered - North Star BASIC and Microsoft 
BASIC. Complete listings for both versions appear in the appendices of 
BASIC Scientific Subroutines, Volume II. The changes particular to the 
host computer are largely associated with the demonstration programs and 
are generally limited to print width adjustments and the insertion of 
screen clear statements. 


THE MENU PROGRAMS 


In the following pages, you will find sample print-outs (North Star 
version; all others are very similar) associated with the subroutine 
library. You will first be shown the menu choices for each of the eight 
chapters, followed by illustrative examples. 


If you experience any difficulty in either loading or running this soft- 
ware, please feel free to contact DYNACOMP by mail or phone (716-442-8960) . 


Software Availability for BASIC Scientific Subroutines Volume II 


TRS-80 Model I, 
Single Density PET/CBM cassette/ Level II cassette CP/M-based Micro- Apple 


(double density diskette (Model I & III) soft BASIC 5", cassette/diskette 
compatible) diskette(Model I; 8" (IBM 3740) (DOS 3.2) 
NORTH STAR | w/o DOS, BASIC) 
CHAPTER 1 ee CS cs ome ¢ C 
CHAPTER 2 FL C C C re © CS C 
CHAPTER 3 Py C C F.C C C 
CHAPTER 4 Fs. C C F.C 6 C 
CHAPTER 5 me C C Fst C C 
CHAPTER 6 Fs.:6 6 C Pt C C 
CHAPTER 7 Fai G CS OS) F,C S) 6 
CHAPTER 8 F F F F F F 
C = compressed version having most remarks removed 
CS = compressed version, menu program shortened 


full version 


mn 
ul 


#x*K MENU FOR CHAPTER IV xxx 
CORUIC AFFROXIMATION TECHNIQUES AND 
ALTERNATIVES 


CHOICES? 


(1) CORDIC SINE AND COSINE 


(2) MODIFIED CORDIC INVERSE FUNCTIONS 


(3) CORDIC EXFONENTAL 


(4) MODIFIED CORDIC NATURAL LOGARITHM 


(3) HYPERBOLIC SINE: COSINE», TANGENT 
(6) INVERSE HYPERBOLIC FUNCTIONS 
WHAT IS YOUR CHOICE: ? 


*KAKK MENU FOR CHAPTER V ok 


TABLE INTERFOLATIONy DLIFFERENTIATION 
ANT INTEGRATION 


CHOICES: 


(1) GENERAL LAGRANGE INTERFOLATION 
FOR SIN(X) 

(2) NEWTON CUBIC INTERFOLATION FOR 
SIN(CX) 

(3) SINCX) TABLE FOSITIONS 

(4) AKIMA SEMI-SFLINE INTERFOLATION 
FOR SINCX) 

(3) LAGRANGE TABLE DTFFERENTIATION 

(46) GENERAL TABLE INTEGRATION 

(7) ERF(X) TABLE FOSITIONS 

WHAT IS YOUR CHOICE: ? 1 


KKK MENU FOR CHAFTER VI xkxKXx 


FINDING THE REAL ZEROES OF FUNCTIONS 
CHOTCES $ 


(1) TESTING FOR THE ROOTS OF A 
FOL YNOMIAL. 

(2) THE BISECTION METHOD 

(3) WNEWTON‘’S METHOD 

(4) THE SECANT METHOD 


(3)  REGULA-FALST 
(6> ATTREN ACCELERATION 
C/)}  ALTYREN-STEFFENSON ACCELERATION 


(8) SYNTHETIC OTVISTON 
(9) FINDING THE NEXT ROOT 
WHAT IS YOUR CHOICE: ? 1 


*KKK MENU FOR CHAPTER VII Kx 


FINDING THE COMPLEX ROOTS OF FUNCTIONS 
CHOICES? 


(1) DETERMINING THE NUMBER OF ROOTS 
WITHIN A CIRCLE 

(2) SMART 2-0 INTERVAL SEARCH 

(3) NEWTON’S METHOD (COMPLEX PLANE) 

(4) MUELLER’S METHOD IN ONE OIMENSTON 

(5) MUELLER’S METHOD IN TWO DIMENSTONS 

(6) MUELLER’S METHOD (COMPLEX PLANE) 

(7) SEEKING MORE ROOTS (ALLROOT) 

(8) HIGH ACCURACY QUADRATIC FORMULA 

(9) LIN‘’S METHOD FOR FOLYNOMIAL ROOTS 

(10) BAIRSTOW’S METHOD FOR FOLYNOMIALS 

WHAT IS YOUR CHOICE: 7? i 


KKKK MENU FOR CHAPTER VIII *xkxx 


OPTIMIZATION BY STEEFEST DESCENT 
CHOICES: 


(1) STEEFEST DESCENT WITH FUNCTIONAL 
DERIVATIVES 

(2) STEEPEST DESCENT WITH NUMERICAL. 
DERIVATIVES 

WHAT IS YOUR CHOICE: ? 4 


